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SYSTEM -FOB-REWRITING CONTROL PROGRAM 

IN VENDING MACHINE 

RAHKGROUND OF THE INVENTION 

The present invention relates to updating a control program In a 
vending machine which sells a variety of goods or products, and more 
particularly to a system for rewriting the control program. 

In the prior art, a vending machine of the type has a vending machine 
control device which comprises a storage unit for storing a control program, an 
arithmetic and logic unit for executing the control program, and an Interface 
portion for interfacing with a variety of equipment. The control device controls 
operation of the vending machine by the arithmetic and logic unit executing the 
control program stored in the storage unit Here, a read-only memory (ROM), 
which is a nonvolatile memory, is used as the storage unit for storing the control 
program. As equipment connected to the interface portion, there is a set of 
goods selection buttons for permitting a customer to input a purchase request of 
a desired goods by touching a corresponding one of the buttons, a display 
device for displaying prices and other information, a compressor, a fan and 
others in a refrigerating system, and a remote controller for permitting a 
manager to control the vending machine by operating the controller. 

After selling vending machines of the type described in the vending 
machine market, each having a current one of the control program in the 
storage unit, there is often a case in which a new version of the control program 
is developed due to, for example, modifications in the remote controller 
operating method, and becomes available. In other words, the version of the 
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control program Is upgraded. In the conventional control device, since the 
ROM which Is a nonvolatile memory is used as the storage unit, the ROM must 

be„teplaced_frQmj^ 

storing a new version ol the control program each time the version of the control 
5 program Is upgraded. However, since the replacement of ROM for many 
vending machines requires much time and labor and is extremely troublesome, 
it has a problem as a method for updating the control program. 

Accordingly, there has been a proposal to use an electrically rewritable 
erasable programmable ROM (EP-ROM) as the storage unit, and to store a 
10 rewrite program together with the current control program. According to the 
proposal, the current one of the control program in the EP-ROM can be 
rewritten, under the control of the rewrite program, to the new version of the 
control program by connecting the control device to a memory card having the 
new version stored therein, or to a floppy disk drive (FDD) for driving a floppy 
15 disk storing the new version of the control program. The proposal can 

considerably reduce the time and trouble required to update the version of the 
control program. However, it is not yet resolved a worker must travel to 
installation sites of vending machines scattered in various locations in order to 
connect a memory card or FDD each time the version of the control program 
20 version is upgraded. 

Further, in a case in which the price of one of goods being sold is 
changed, or a new goods is intended be sold, the control program must be 
changed in all of used vending machines at once and at the almost same time. 
However, it is extremely difficult to perform this work for all used vending 
25 machines in a limited amount of time. 

ft! IMMARY OF THF INVENTION 

With the foregoing in view, it is an object of the present invention to 
provide a vending machine control program rewrite system for permitting to 
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easily rewrite the control program in the vending machine. It is another object 
to provide a vending machine having a control device adapted to the vending 

^machine control program rewrite system. ; 

To achieve the above-mentioned objects, the present invention provides 
a vending machine control program rewrite system for rewriting a current one of 
a control program of a vending machine. The vending machine comprises a 
control device having a storage unit storing the current control program. The 
vending machine control program rewrite system comprises a host computer for 
sending a new one of the control program to the vending machine. The control 
device of the vending machine comprises a rewritable memory as the storage 
unit, a receiver adapted to receive the new control program from the host 
computer, and rewriter adapted to rewrite the control program in the rewritable 
memory from the current one to the new one of the control program. 

According to this invention, the new control program can be sent from 
the host computer even at a remote location and is received at the vending 
machine side by the receiver, and the control program in the vending machine 
is rewritten from the current one to the new one of the control program by 
rewriter. 

Further, according to this invention, the new control program sent by the 
host computer is simultaneously received at a plurality of vending machines. 
Therefore, the current ones of the control program of a plurality of vending 
machines can be rewritten to the new ones at the same time. 

It may be designed that host computer sends the new control program 
to the vending machine or machines in accordance with a predetermined 
schedule. 

In a preferred embodiment, the host computer sends to the vending 
machine or machines, together with the new control program, the attribute 
information of the control program. The rewriter in each of the vending 
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machine or machines has a rewrite determininator adapted to determine, based 
on the attribute information received, whether or not the control program should 
be rewritten from the current one to the new one. 



The attribute information is information related to the type of vending 

5 machine and program properties t such as version. 

Further, the control device of the vending machine has a rewrite 
program previously stored therein. The rewriter performs rewrite of the control 
program by executing the rewrite program. Alternatively, the host computer 
sends to the vending machine, together with the new control program, the 

10 rewrite program of the new control program. The rewriter performs the rewrite 
of the control program from the current one to the new one by executing the 
rewrite program received from the host computer. 

According to another embodiment of this invention, the host computer 
sends to the vending machine, together with the new control program, data 

15 remapping information which shows the mapping information of data used with 
the new control program. The rewriter in the control device has data 
remapping portion, which, based on a data mapping information that shows 
current map of data which the current control program uses and the data 
remapping information received from the host computer, performs remapping of 

20 the current data so that the data can be used by the new control program. 
In another embodiment of this invention, the host computer sends to the 
vending machine, together with the new control program, the data remapping 
information and a data remapping program for performing the data remapping. 
The rewriter performs data remapping by executing the data remapping 

25 program received from the host computer so that the current data used by the 
current control program can be used by the new control program. 

According to the embodiment, the data remapping program is executed 
by rewriter, and data remapping is performed such that the current data can be 
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used by the new control program. Thus, the same data can be used by the 
control program before and after the control program rewrite. In accordance 

therewith, the control program re^ 

new control program is not restricted by the existing or current data mapping. 
5 there Is high expandability when creating the new control program. 

According to another aspect of this invention, there is provided a 
vending machine having a control device. The control device comprises 
control program storing unit adapted to store a vending machine control 
program, and an arithmetic and logic unit for executing the control program. 

10 The storing unit is a rewritable memory. The control device further comprises 
communication controller adapted to control communication with a host 
computer, and rewriter adapted to rewrite the control program stored in the 
storing unit with the new control program received from the host computer via 
the communication controller. 

is According to this aspect, the control device can receive the new control 

program from the host computer a remote location and rewrite the control 
program from the current one to the new one. 

The rewriter has a rewrite determinator adapted to determine, based on 
attribute information of the new control program received from the host 

20 computer together with the new control program, whether or not it should be 
carried out to rewrite the current one to the new one of the control program. 

In another embodiment of this invention, the rewriter has a rewrite 
program storing unit previously storing a rewrite program of the control program, 
and performs rewriting of the control program by executing this rewrite program, 

25 Alternatively, the rewrite program is sent from the host computer 

together with the new control program. The rewriter receives the new control 
program and the rewrite program and rewrites the control program from current 
one to the new control program by rewriting means executing the rewrite 



program. 

Further, in the control device, the rewr iter further comprises remapping 

—program storing unit for previously storinga data remapping progranrn_ The 

remapping program is to performs remapping current data used by the current 
control program so that the current data can be used by the new control 
program. When executing the data remapping program, the rewriter uses data 
remapping Information received from the host computer together with this new 
control program. 

In the control device, the rewriter executes the data remapping program 
received from the host computer together with the new control program to 
perform remapping of data used by the current control program so that the 
current data can be used by the new control program. 

RRIPF nFRHRIPTION OF THE DRAWINGS 

Fig. 1 Is a functional block diagram of a system for rewriting a control 
program in a vending machine according to an embodiment of the present 
invention; 

Fig. 2 is a circuit diagram of a vending machine shown in Fig. 1 ; 
Fig. 3 Is a circuit diagram of a host computer shown in Fig. 1 ; 
Rg. 4 is a flowchart of rewriting of a control program; 
Fig. 5 is a circuit diagram of a vending machine according to another 
embodiment; 

Fig. 6 is a circuit diagram of a vending machine according to another 
embodiment; 

Fig. 7 is a simplified block diagram of a system for rewriting the control 
program in a plurality of vending machines; and 

Fig. 8 is a simplified block diagram of a modification of the system 
shown in Fig, 7. 



nFftf^RIPTION QFT HF PRFFFRRFD FMBODIMENTS 

A vending machine control program rewrite system according to an 
embodiment of the present inventionwill be exp!aine_d byj^efenringjo^Ig^l^ 

Referring to Fig. 1, a vending machine 1 shown therein comprises a 
control device 1 00. The control device 1 00 comprises a communication 
controller 101 for controlling communication with a host computer 200 by way of 
a communication channel 300; a normal controller 102 for performing control 
according to a control program 111 stored therein such that each controlled 
apparatus carries out a prescribed operation at normal times, such as at 
product vending and vending machine management; and a data storage portion 
or data memory 103 for storing data 112 used by normal controller 102 when 
controlling each controlled apparatus. Further, the control device 100 
comprises a control program rewriting portion or rewriter 104 for rewriting a 
current one of the control program of normal controller 1 02 to a new one of the 
control program; and a data remapping portion 105 for remapping data stored In 
data storage portion 103 when the control program 111 is rewritten to the new 
one by control program rewriting portion 104 such that the same data can be 
used by the new control program. 

Communication controller 101 has, as its main component, a 
communication apparatus that is compatible with communication channel 300. 
That is, communication controller 101 controls communication with host 
computer 200 by way of communication channel 300. 

Normal controller 102 performs control such that each controlled 
apparatus carries out a prescribed operation at normal times, such as when a 
product is being vended, or when vending is managed by a manager. Normal 
controller 1 02 operates according to the control program 111. The control 
program 111 is stored in electrically rewritable storage. 
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Data storage portion 103 has as its main component a storage unit for 
storing data 1 1 2 that control program 1 1 1 uses. Data 1 1 2 is configured in this 

- storage unit such-that the same data canbeusedby control prograrn_1l1 , 

Control program rewriting portion 1 04 has a function for rewrites the 
current one of the control program 1 1 1 of normal controller 1 02 to the new 
control program 211 sent from host computer 200 according to a rewrite 
program 1 1 3. Here, rewrite program 11 3 has been sent from host computer 
200. 

According to the remapping program 114, data remapping portion 105 
remaps the data 112 stored In data storage portion 103 when the control 
program 111 is being rewritten with new control program 211 by control program 
rewriting portion 104 such that new control program 211 can make use of the 
same data. Here, remapping program 114 has been sent from host computer 

200. 

Host computer 200 stores new control program 211 , rewrite program 
212, and remapping program 213, and sends each program 211, 21 2, 213 to 
the vending machine 1 - Here, host computer 200 sends each program 211, 
21 2. 213 in accordance with a predetermined schedule. 

Communication channel 300 is a communication medium for carrying 
out communication between vending machine control device 100 and host 
computer 200. Either a wireless medium or a cable can be used for 
communication channel 300. In this aspect of the embodiment, a wireless 

medium is shown. 

An example of a specific circuit constitution of the control program 
rewriting system shown in Fig. 1 will be explained by referring to Fig. 2 and Fig. 
3. Fig. 2 and Fig. 3 are simplified circuit diagrams of the vending machine 1 
and the host computer 200. 
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As shown in Fig. 2, the control device 100 of the vending machine 1 has 
a communication controller 101 tor controlling communication with host 

computer 2Q0; central processing unit (CPU) 121 w hich is an arithmetic a nd 

logic unit; flash memory 122 which is an electrically rewritable nonvolatile 
memory; a first static random access memory (SRAM) 123 and a second SRAM 
1 24 which are volatile memory; input-output (I/O) interface 125 which is an 
interface for connecting the various apparatus constituting the vending 
machine; and bus 1 26 for the interconnecting thereof. In this embodiment, as 
the various apparatus connected by I/O interface 125, there are shown a set of 
goods selection buttons 131 for inputting request of goods desired by a 
customer; compressor 132 for a refrigerator in the vending machine; and 
remote controller 133 operated by a vending machine manager to input and 
output various data. 

CPU 1 21 is an arithmetic and logic unit for executing a program. In 
normal operation, the CPU 121 executes the control program 141 stored in 
flash memory 122. Further, when the control program is rewritten, the CPU 
121 executes a variety of programs, which will be described hereinbeiow. 

In flash memory 122, there are stored control program 1 41 , attribute 
Information 142 of control program 141, rewrite determination program 143, and 
data mapping information 144. Control program 141 controls the vending 
machine 1 by inputting and outputting signals to the various apparatus 
connected byway of I/O interface 125. The control program 141 comprises 
mainly a vending program, which is executed at normal vending operations, and 
a management program executed by operating a remote controller. Because 
control by the control program 141 is the same as that with a conventional 
control device, explanation thereof will be omitted here. Attribute information 
142 has an identifier for indicating the type of control program 141 f and 
information related to the version thereof. Here, the identifier of control 
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program 141 is provided for identifying a vending machine that is capable of 
using control program 141 . Rewrite determination program 143 compares the 

-attribute information 1 42 of the-current control pjiogramj 41 against attrib ute 

information of new control program 221 received from host computer 200, and 
determines whether the new control program should be rewritten in place of the 
current control program 141 . Data mapping information 1 44 is information of 
mapping of data stored In first SRAM 123 and used by the current control 
program 141 . Control program 141 accesses first SRAM 123 based on the 
data mapping information 144. 

First SRAM 123 has data area 151 for storing various vending machine 
information, and data save area 152 for enabling data stored in this data area 
151 to be temporarily saved. As this kind of data, there can be cited vending 
data such as number of vending machine products vended, and installation data 
such as the temperature inside the vending machine housing that is preset 
according to products sold by the vending machine. Control program 141 is 
constituted so as to use these various data to control the various apparatus of 
the vending machine- 
In second SRAM 124, there are stored rewrite program 161 and 
remapping program 162. These programs 161 and 162 are sent from host 
computer 200, and programs 161 and 162 are updated each time when they 
are sent from host computer 200. 

As shown in Fig. 3, host computer 200 has RAM 220, and in this RAM 
220, there are stored new control program 221 , rewrite program 222, remapping 
program 223, new data mapping information 224, and new attribute information 
225. Host computer 200 sends these various programs 221 , 222 and 223 and 
various information 224 and 225 to the vending machine 1 in accordance with a 
transmission command. 



Communication channel 300 Is a communication medium for carrying 
out communication between control device 100 and host computer 200. In this 

embodimentrthe Personal Handyphone.Sy 

communication channel 300. 

When the control program Is rewritten in the control device 100, rewrite 
determination program 143 is executed at first, and new attribute information 
225 is received. Then, a determination is made as to whether rewrite to the 
new control program should be carried out t comparing the new attribute 
information 225 and the current attribute information 1 42. When rewrite is 
determined, remapping program 223 and new data mapping information 224 
are received, and remapping program 223 is then written to SRAM 124. Next, 
remapping program 223 is executed, and data stored in SRAM 123 is 
reconfigured based on new data mapping information 224 and current data 
mapping information 144. Then rewrite program 222 is sent from host 
computer 200. By executing this rewrite program 222, new control program 
221 is received from host computer 200, and the current control program 141 Is 
rewritten to the new control program 221 . That is, in this embodiment, rewrite 
determination program 143, remapping program 223, and rewrite program 222 
constitute rewriting means. 

The flow of processing when a control program is rewritten will be 
explained in detail herelnbelow by referring to the flowchart of Fig. 4. 

As described hereinabove, when the control program is rewritten, first 
CPU 121 executes rewrite determination program 143 stored in flash memory 
122. When rewrite determination program 143 is executed, new attribute 
information 225 Is sent to vending machine 1 from host computer 200 (Step S1). 
Then, an identifier which Identifies the type of current control program 141 in 
attribute information 142 stored in flash memory 1 22 Is compared against an 
identifier which identifies the type of new control program 221 in new attribute 
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information 225 sent from host computer 200 (Step S2). If both of the types 
are not the same, processing is terminated (Step S3). When they are same, 
version information of new control program 221-which exists in new-attribute — 
information 225, Is then compared against version information of current control 
program 141 , which exists In current attribute Information 142 (Step S4). If the 
version of new control program 221 is not newer than that of current control 
program 141, processing is terminated (Step S3). 

When it Is newer, remapping program 223 and new data mapping 
information 224 are then sent (Step S5), and remapping program 223 is written 
to SRAM 124. 

Next, CPU 121 executes remapping program 223 stored in SRAM 124. 
When remapping program 223 is executed, first, all data stored in SRAM 123 is 
transferred to data save area 1 52 (Step S6). This is to prevent the data from 
being destroyed when data remapping is performed. Next, the contents of 
data area 1 51 of SRAM 1 23 are cleared (Step S7). Then, ail data saved to 
data save area 1 52 is reconfigured in data area 151 based on current data 
mapping Information 144 and new data mapping information 224 (Step S8). 
Next, new data mapping information 224 is written to SRAM 123 as current data 
mapping information 144 (Step S9). 

Then, rewrite program 222 is sent to vending machine 1 from host 
computer 200 (Step S10). This rewrite program 222 is written to SRAM 124. 

Next, CPU 121 executes rewrite program 222 stored in SRAM 124. 
When rewrite program 222 is executed, new control program 221 Is received 
(Step S11), control program 141 storage area in flash memory 122 is initialized 
(Step S1 2), and new control program 221 is written to flash memory 1 22 (Step 
S13). 

In this manner, the communication controller 101 is disposed In control 
device 100 for receiving new control program 221 sent from host computer 200. 



13 



Therefore, new control program 221 can be sent to the vending machine 1 from 
a remote location. In accordance therewith, the rewriting of control program 

_ 141 becomes easyrmaking it possible to greatty-reducethe time and -trouble 

required for updating control program 141. 

Further, because new attribute Information 225 having type and version 
information of new control program 221 , is received so that a determination of 
rewrite to the new control program is made based on this new attribute 
information 225. Then, the control program is rewritten according to the 
rewrite program when the rewriting of control program 141 is required, for 
example when the new control program 221 is of a new version. Further when 
rewriting is not required, such as when the new control program belongs to a 
different type, the control program is not rewritten. With such configurations, 
the control program will never be mistakenly rewritten with a control program for 
another type of vending machines, nor rewritten with an old version of the 
control program. 

Further, because the control program is rewritten by executing rewrite 
program 222 sent from host computer 200 together with new control program 
221 , the appropriate rewrite program can be received. For example, in a case 
in which the contents of the new control program are greatly different from those 
of the current control program, an appropriate rewrite program corresponding to 
the changed contents can be used, and the updating of the control program can 
be efficiently carried out. 

Further, remapping program 223 is sent from host computer 200 
together with new control program 221 and is executed in the control device 
100 of the vending machine 1 , data used by the current control program is 
remapped so as to be usable by new control program 221 . Therefore, the data 
can be used before and after the rewriting of the control program. In 
accordance therewith, the rewriting of the control program becomes easy. In 
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addition, because there are no limitations imposed by an existing or current 
data mapping, there ts high expandability when rewriting the new control 

program. - Furthermore, Irra case; for exampleHn which the contents of-the 

new control program are changed greatly from those of the current control 
program, it is possible to use an appropriate remapping program that 
corresponds to the changed contents. This enables the updating of a control 
program to be performed efficiently. 

Furthermore, in the above-mentioned embodiment, rewrite program 222 
was sent together with new control program 221 . Alternatively, rewrite 
program 222 can be previously stored in flash memory 122 as shown at 161 in 
Fig. 5. In this case, it is not necessary for the rewrite program to be sent from 
host computer 200. In this constitution, because the rewrite program is stored 
in control device 1 00, the rewrite program can be executed with certainty. 

Further, in the embodiment of Fig. 2, remapping program 223 was sent 
together with new control program 221 , but remapping program 223 can also be 
previously stored in flash memory 1 22 as shown at 162 in Fig. 6. In this case, 
It is not necessary to send remapping program 223 from host computer 200. 
In this constitution, because the remapping program is stored in control device 
100, the remapping program can be executed with certainty. 

Fig. 7 shows a simplified block diagram of another embodiment of a 
vending machine control program rewrite system comprising a control device of 
the above-mentioned embodiment. This vending machine control program 
rewrite system comprises a plurality of vending machines 1 , a host computer 
200, and a communication channel 300, and each vending machine 1 has the 
above-mentioned control device 100. 

Communication controller 101 of each control device 100 has a PHS 
terminal, and is connected via communication channel 300, which is a PHS 
network. 
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Host computer 200 also has a PHS terminal just like control device 1 00, 
and Is connected via communication channel 300, which is a PHS network, 

Nere> a plurality of-vending machines-1-is connected to one host computer-200- 

through PHS network 300. A schedule for sending the new control program is 
5 stored fn host computer 200, and the new control program is sent in accordance 
with this schedule. For example, the date on which the regular price of a 
vending product changes, or the dale of the commencement of the sale of a 
new product are incorporated as a schedule. 

Communication channel 300 Is a public PHS network, and connects 
10 each vending machine 1 to host computer 200. That Is, it is a state in which 

i 

host computer 200 is capable of performing multi-address transmission to all of 
~Z vending machines 1 . 

"i 

I In the control program rewrite system, the new control program is sent 

to each vending machine 1 simultaneously by host computer 200 in accordance 
j 15 with the above-mentioned schedule. 

In this manner, with the vending machine control program rewrite 
system of this embodiment, the current ones of the control program of a plurality 
of vending machines 1 can be rewritten at the same time. Therefore, it is 
possible to reduce the time required for updating a plurality of vending machine 
20 control programs. 

Further, since the new control program is sent in accordance with a 
predetermined schedule, a control program can be rewritten in a timely manner 
matching when the regular price of a vending product changes, or the sale of a 
new product gets underway. 
25 Furthermore, in the above-mentioned embodiment, the new control 

program Is sent to a plurality of vending machines simultaneously. However, 
the new control program can also be sent to each vending machine individually. 
In this case, it becomes possible to make minute control program settings for 
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each vending machine. 

Further, in the above-mentioned embodiment of Fig. 7, the PHS 
netwqr1< _whjch_js 3 public network is used as the communications channel 30CL_ 
However, any kind of circuit can be used as long as the host computer 200 can 
communicate with each vending machine 1 . For example, a dedicated line can 
be used to connect host computer 200 with each vending machine 1 , 
Furthermore, in the above-mentioned embodiment of Fig. 7, it was indicated 
that the communication channel 300 on the host computer 200 side and on the 
side of each of the vending machines 1 was a wireless network, but the 
communications channel 300 can also be either a cable network or a 
combination of cable and wireless network, for example, as shown in Fig. 8, the 
host computer 200 side is connected via an Integrated Services Digital Network 
(ISDN) system 311 which is a cable network, and the side of each of the 
vending machines is connected via the PHS network, which is a wireless 
network. 



